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We are investigating this correspondence between the zeros of different derivatives by considering curves of zeros of fractional derivatives $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\zeta ^{(k)}(s)$$\end{document}$ that connect the zeros of integral derivatives. We have found that among the multitude of existing definitions of fractional derivatives, the reverse Grünwald-Letnikov fractional derivative works best for situations dealing with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\zeta (s)$$\end{document}$.
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The fractional derivative introduced by Grünwald \[[@CR7]\] in 1867 was simplified both in approach and notation, by Letnikov in 1869 \[[@CR11], [@CR12]\]. For $\documentclass[12pt]{minimal}
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We have implemented the method described above in the computer algebra system SageMath \[[@CR18]\] using the library mpmath \[[@CR9]\]. A considerable increase in speed was obtained by caching the values of the non-central Stirling numbers, which we evaluate by their recurrence relation. Figures [1](#Fig1){ref-type="fig"} and [2](#Fig2){ref-type="fig"} were generated with our implementation.

Exploring the Left Half Plane {#Sec4}
=============================
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                \begin{document}$$\zeta ^{(\alpha )}(s)$$\end{document}$, see Sect. [3](#Sec3){ref-type="sec"}, we have investigated the distribution of the zeros on the left half plane. We observe, see Fig. [1](#Fig1){ref-type="fig"}, that the zeros on the left half plane given in \[[@CR3]\] appear to be connected in a similar manner as on the right half plane.

Furthermore they connect to zeros of integral derivatives on the negative real axis. Note that there is a discontinuity of $\documentclass[12pt]{minimal}
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Conjecture 1 {#FPar2}
------------
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Fig. [2](#Fig2){ref-type="fig"} shows that this is not the case for fractional derivatives.
